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(54) ADHESIVE FILM FOR PROTECTING SEMICONDUCTOR WAFER AND METHOD FOR PROCESSING BACK 
OF SEMICONDUCTOR WAFER USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an adhesive film for protecting a semiconductor wafer having sufficiently 
protecting performances in a back processing of a semiconductor wafer, capable of correcting warpage of a 
semiconductor wafer and to provide a method for processing the back of a semiconductor wafer using the same. 
SOLUTION: This adhesive film for protecting a semiconductor wafer is obtained by forming an adhesive layer on 
one surface of a substrate film having 50-350 jJt m thickness. The substrate film has a substantially symmetrical 
layer structure composed of at least three layers, the outermost layers of the obverse and the reverse are each 
formed from a film of low modulus of elasticity having 1 X 105-1 X 108 Pa storage elastic modulus (E') and 10-150 
11 m thickness and the inner layer is formed from a film of high modulus of elasticity having 2 X 108-1 X 1010 Pa 
storage elastic modulus (E') and 10-150 U m thickness to give the objective adhesive film for protecting a 
semiconductor wafer. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim 1]Thickness is the adhesion film for semiconductor wafer protection by which an adhesive layer was formed 
in a single surface of a base film which is 50-350 micrometers, A base film makes a substantially symmetrical layer 
system which consists of at least three layers, In the outermost layer of the rear surface, a storage modulus (E') 

1x10 5 - 1x10 8 Pa, A 10-150-micrometer-thick low elastic-modulus film, an adhesion film for semiconductor wafer 
protection in which a storage modulus (E') was formed for a inner layer, respectively of a rate film of high elasticity 

O if) 

2x10 - 1x10 Pa and whose thickness are 10-150 micrometers. 

[Claim 2]The adhesion film for semiconductor wafer protection according to claim 1 which is polyester or a 
polyolefin film of biaxial extension of a rate film layer of high elasticity of a base film. 

[Claim 3]The adhesion film for semiconductor wafer protection according to claim 1 whose low elastic-modulus 
film is an ethylene-vinylacetate copolymer film. 

[Claim 4]The adhesion film for semiconductor wafer protection according to claim 1 whose thickness of an 
adhesive layer is 1-100 micrometers. 

[Claim 5]A rear-face processing method of a semiconductor wafer performing rear-face processing until it sticks 
an adhesion film for semiconductor wafer protection of a statement on the circuit formation surface of a 
semiconductor wafer, it ranks second to any 1 paragraph of claims 1-4 and thickness of a semiconductor wafer is 
set to 1 50 micrometers or less. 

[Claim 6]A rear-face processing method of the semiconductor wafer according to claim 5, wherein rear-face 
processing includes at least one sort of operations chosen from back grinding and chemical etching. 
[Claim 7]A rear-face processing method of the semiconductor wafer according to claim 5 whose thickness after 
rear-face processing of a semiconductor wafer is 100 micrometers or less. 

[Claim 8]A rear-face processing method of the semiconductor wafer according to claim 5 by which a 
semiconductor wafer is having-on the surface-polyimide system protective film characterized. 
[Claim 9]A rear-face processing method of a semiconductor wafer of claim 8 statement, wherein thickness of a 
polyimide system protective film is 2-100 micrometers. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the rear-face processing method of the semiconductor wafer 
which uses the adhesion film for semiconductor wafer protection, and it. In detail, in the manufacturing process of 
the semiconductor chip which carried out lamination, it is related with the adhesion film for semiconductor wafer 
protection suitable for the breakage prevention of a semiconductor wafer, and a productivity drive, and the rear- 
face processing method of the semiconductor wafer using it. 
[0002] 

[Description of the Prior Art]In recent years, further lamination of the semiconductor chip is desired by the spread 
of an IC card, portable transmitter machines, etc., or the demand of the miniaturization of electronic equipment. 
Although the thickness of the semiconductor chip was about 300 micrometers conventionally, there is a demand of 
about 30 micrometers depending on a use. The process at which a semiconductor chip sticks the adhesion film for 
semiconductor wafer protection on the surface of a semiconductor wafer in which the circuit was formed, After 
passing through the process of carrying out lamination by rear-face processing of a semiconductor wafer, and the 
process of exfoliating the adhesion film for semiconductor wafer protection, it is common to be manufactured by 
carrying out dicing of the semiconductor wafer. It is necessary to carry out lamination especially of the rear-face 
processing in manufacture of a semiconductor chip of 100 micrometers or less to about 200-100 micrometers by 
the grinding process currently performed conventionally, and, subsequently it needs to carry out further lamination 
by polishing work and etching processing. 

[0003]However, due to a rigid fall, curvature may become remarkably large and the wafer which carried out 
lamination poses a manufacturing problem. That is, in the manufacturing process of a semiconductor chip, it stores 
in the case of exclusive use [ a semiconductor wafer ], and moves between each process. Within each process, 
every one wafer is conveyed with a robot and it is processed after fixing to a chuck table. The processed wafer is 
again stored in a case. In this case, when the curvature of a wafer is large and it fixes to breakage of the wafer by 
a robot, the stop of the process by conveyance being impossible, and a table, serious trouble, such as generating 
of the crack by impossible flattening, occurs. The curvature of a wafer is generated with the remaining stress of 
the adhesion film for semiconductor wafer protection, and the remaining stress of the circuit-protection film 
attached to the wafer. 

[0004]When sticking the remaining stress of the adhesion film for semiconductor wafer protection on the surface 
of a semiconductor wafer, it is based on the tension concerning a film. The curvature which remaining stress 
generally becomes large with the adhesion film for semiconductor wafer protection using the elastic base film 
extended easily, and poses a problem occurs. Therefore, the adhesion film for semiconductor wafer protection 
using the hard base film which cannot be extended easily is advantageous. However, with a hard base film, when 
the rugged step of the circuit formation side of a wafer is large, since a surface rugged step is unabsorbable, there 
is a serious fault of being easy to damage a wafer at the time of back grinding. On the other hand, the remaining 
stress of a circuit-protection film is remarkable in a polyimide system protective film. When a polyimide system 
protective film is thick especially, curvature becomes large unusually with the remaining stress, and the actual 
condition is have not carried out lamination. 

[0005]In order to reduce the remaining stress at the time of sticking the adhesion film for semiconductor wafer 
protection on the semiconductor wafer surface, the adhesion film for semiconductor wafer protection which used 
the base film with high percentage of stress relaxation is indicated by JP,2000-1 50432,A. However, the solution for 
the curvature of the semiconductor wafer by the remaining stress of a circuit-protection film is not shown. 
[0006] 
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[Problem(s) to be Solved by the Invention]In rear-face processing of the semiconductor wafer which is in the 
manufacturing process of the semiconductor chip which carried out lamination in view of the above-mentioned 
problem, the purpose of this invention has sufficient protecting performance, And it is in providing the adhesion 
film for semiconductor wafer protection which can correct the curvature of the semiconductor wafer by the 
remaining stress of lamination and a circuit-protection film, etc., and the rear-face processing method of the 
semiconductor wafer using it. 
[0007] 

[Means for Solving the Problem]As a result of this invention persons' inquiring wholeheartedly, a base film is a 
substantially symmetrical layer system which consists of at least three layers, An adhesion film formed, 
respectively from a rate film of high elasticity which has an elastic modulus with the specific outermost layer of a 
rear surface, an elastic modulus with specific low elastic-modulus film which has thickness and inner layer, and 
thickness found out that it was what can solve an aforementioned problem, and completed this invention. 
[0008]Namely, this invention is the adhesion film for semiconductor wafer protection by which an adhesive layer 
was formed in a single surface of a 50-350-micrometer-thick base film, A base film makes a substantially 
symmetrical layer system which consists of at least three layers, In the outermost layer of the rear surface, a 

storage modulus (E') 1x10 5 - 1x10 8 Pa, They are a 1 0-1 50-micrometer-thick low elastic-modulus film and the 
adhesion film for semiconductor wafer protection in which a storage modulus (E') was formed [ a inner layer ] for 

2x1 0 8 - 1x10 10 Pa and thickness, respectively of a rate film of high elasticity it is [ film ] 10-150 micrometers. 
[0009]An invention of everything but this invention is a rear-face processing method of a semiconductor wafer 
which uses the above-mentioned adhesion film for semiconductor wafer protection, and sticks this adhesion film 
on the circuit formation surface of a semiconductor wafer, and it ranks second, It is a rear-face processing 
method of a semiconductor wafer performing rear-face processing until thickness of a semiconductor wafer is set 
to 150 micrometers or less. 

[0010]There is especially the feature of this invention in a base film being formed among the above-mentioned 
composition of a film in which the outermost layer of a storage modulus of a rear surface is low, and a inner layer 
being formed of a film with a high storage modulus, and making a symmetrical layer system substantially to a 
thickness direction in a storage modulus and thickness. 

[001 1]Since an adhesion film for semiconductor wafer protection of this invention is formed [ a inner layer ] of a 
film with high storage elasticity, even if it is a case where lamination of the semiconductor wafer was carried out 
and rigidity falls, it can prevent the curvature. According to the pliability, since the outermost layer of rear surface 
both sides is formed of a film with a low storage modulus, even if it is when a rugged step of a circuit formation 
side of a semiconductor wafer is large, the level difference can fully be absorbed and stress in grinding of a wafer 
back face, etc., etc. can be absorbed. It is reformable even if it is a case where lamination of the semiconductor 
wafer was carried out, and curvature occurs with remaining stress of a circuit-protection film, etc., in order that a 
substrate film layer may make a symmetrical layer system substantially to a thickness direction in a storage 
modulus and thickness. It ** and an effect that breakage of a wafer in the time of rear-face processing of a 
semiconductor wafer and conveyance between processes, etc. can be prevented is done so by using an adhesion 
film for semiconductor wafer protection of this invention. 

[001 2]A storage modulus (E') of each film which forms a base film as used in this invention means a value 

measured by a method indicated in the example mentioned later. 

[0013] 

[Embodiment of the Invention]Hereafter, this invention is explained in detail. As for the adhesion film for 
semiconductor wafer protection of this invention, an adhesive layer is formed in one side of a base film. After 
sticking this adhesion film on the circuit formation surface of a semiconductor wafer, ranking second and 
performing rear-face processing of a semiconductor wafer when using it, the adhesion film for semiconductor 
wafer protection is used for the rear-face work process of the exfoliating semiconductor wafer. 
[0014]First, the adhesion film for semiconductor wafer surface protections of this invention is explained. The 
adhesion film for semiconductor wafer protection of this invention is manufactured by forming an adhesive layer in 
the one side, after creating a base film. After applying binder coating liquid to one side of a release film, drying on 
it and forming an adhesive layer in it as a method of forming an adhesive layer, the method of applying binder 
coating liquid to one side of the method of transferring the obtained adhesive layer on one side of a base film and 
a base film, drying on it, and forming an adhesive layer is mentioned. 

[0015]When are based on the former method, and using it, it is good to exfoliate a release film. When based on the 
latter method, in order to protect from contamination resulting from environment, etc., it is preferred to stick a 
release film on the surface of an adhesive layer. Whether binder coating liquid is applied to which one side of a 
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base film and a release film determines in consideration of the heat resistance of a base film and a release film, 
and the stain resistance on the surface of a semiconductor wafer. For example, when the heat resistance of the 
release film is superior to that of a base film, after providing an adhesive layer on the surface of a release film, it 
transfers to the base film side. When heat resistance is equivalent or the base film is excellent, an adhesive layer 
is provided on the surface of a base film, and a release film is stuck on the surface. 

[001 6]However, the adhesion film for semiconductor wafer protection, In order to plan the pollution control on the 
surface of a semiconductor wafer by an adhesive layer in consideration of being stuck on the semiconductor wafer 
surface via the surface of the adhesive layer which exposes a release film when it exfoliates, Irrespective of the 
heat resistance of a base film, the method of using a heat-resistant good release film, and applying binder coating 
liquid to the surface, drying on it, and forming an adhesive layer is preferred. 

[0017]As a base film used for this invention, it is a substantially symmetrical layer system which consists of at 
least three layers, and the outermost layer of a rear surface is formed of a low elastic-modulus film, and a inner 
layer is formed of the rate film of high elasticity, respectively. A inner layer may be two or more layers by a high 
elasticity film, or may be a monolayer. When consisting of two or more layers, in a thickness direction, it forms so 
that thickness and a storage modulus may serve as a symmetrical layer system. 

[0018]The rate film layer of high elasticity has the operation which controls elongation with the rigidity when 
sticking the adhesion film for semiconductor wafer protection on the semiconductor wafer surface, and corrects 
the curvature of the semiconductor wafer by the remaining stress of a circuit-protection film. As for the storage 
modulus (E') of the rate film of high elasticity, when this point is taken into consideration, it is preferred that it is 

2x1 0 8 - 1x10 10 Pa. When it illustrates, polyolefines, such as polypropylene and a polymethylpentene, The resin film 
fabricated from polyester, such as polyethylene terephthalate and polyethylenenaphthalate, polyimide, a polyether 
ether ketone, polyether sulphone, polystyrene, etc. is mentioned. Polyester or polyolefine which raised rigidity by 
biaxial extension is [ among these ] preferred. It is biaxial extension polyester film preferably. 

[001 9]The reduction effect of curvature decreases that the storage modulus (E') of the rate film layer of high 

o in 
elasticity is less than 2x10 Pa. It will have excessive rigidity, when 1x10 Pa is exceeded, and it may become 

difficult to exfoliate the adhesion film for semiconductor wafer protection. As for the thickness of the rate film 

layer of high elasticity, it is preferred that it is 10-150 micrometers. It is 30-100 micrometers more preferably. The 

reduction effect of curvature decreases that thickness is less than 10 micrometers. If it exceeds 150 micrometers, 

it may become difficult to exfoliate the adhesion film for semiconductor wafer protection. 

[0020]When this is stuck on the circuit formation side (following, surface) of a semiconductor wafer according to 
the pliability, a low elastic-modulus film layer absorbs the rugged step by the circuit of a wafer surface, and has 
the operation which prevents the breakage in back grinding processing of a semiconductor wafer. As for the 

storage modulus (E J ) of this viewpoint to a low elastic-modulus film layer, it is preferred that it is 1x10 5 - 1x10 8 Pa. 
Illustration will mention the resin film fabricated from an ethylene-vinylacetate copolymer, an ethylene-alkyl 
acrylate copolymer (carbon numbers 1-4 of an alkyl group), low density polyethylene, an ethylene-alpha olefin 
copolymer (carbon several 3-8 of alpha olefin), etc. The ethylene-vinylacetate copolymer film whose content of a 
vinyl acetate unit is about 5 to 50 % of the weight is [ among these ] preferred. 

[0021 ]If the storage modulus (E') of a low elastic-modulus film layer exceeds 1x10 8 Pa, the rugged step of a wafer 
surface may fully be unable to be absorbed. The adhesion film back for semiconductor wafer protection (field 

opposite to the field which forms an adhesive layer) has a tuck as it is less than 1x10 5 Pa, and trouble may be 
caused at the time of conveyance by a rear-face work process at the time of attachment on the semiconductor 
wafer surface. As for the thickness of a low elastic-modulus film layer, it is preferred that it is 10-150 
micrometers. It is 30-100 micrometers more preferably. The rugged step of a wafer surface may fully be unable to 
be absorbed as thickness is less than 10 micrometers. If it exceeds 150 micrometers, it may become difficult to 
exfoliate the adhesion film for semiconductor wafer protection. 

[0022]In this invention, it is important for a base film to form so that it may consist of at least three layers and 
thickness and a storage modulus may serve as a symmetrical layer system substantially in a thickness direction. 
When thickness and a storage modulus consider it as a symmetrical layer system substantially in a thickness 
direction, the curvature of the wafer by the lamination of a semiconductor wafer, the remaining stress of a 
polyimide protective film, etc. can be reduced. A symmetrical layer system means substantially that the elastic 
modulus of each layer and the difference of thickness which are symmetrically located based on the center line of 
the thickness direction of a substrate film layer are in within the limits which is about 20%. It is less than 10% still 
more preferably. The thickness and the storage modulus in the position of symmetry are the same most preferably. 
It is still more preferred to use the base film of 3 lamination which formed the inner layer by the film of the high 
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storage modulus, and laminated the film of the low storage modulus of the same presentation and the same 
thickness to the rear surface both sides. 

[0023]As for the thickness of a base film, 50-350 micrometers is preferred. It is 100-250 micrometers more 
preferably. The reduction effect of the curvature of a wafer decreases that thickness is less than 50 micrometers. 
If it exceeds 350 micrometers, it may become difficult to exfoliate the adhesion film for semiconductor wafer 
protection. As a typical manufacturing method of a base film, the rate film of high elasticity prepared beforehand 
and the method of laminating are mentioned, carrying out extrusion molding of the low elastic-modulus film with an 
extrusion machine. In order to heighten the adhesive strength of a low elastic-modulus film and the rate film of 
high elasticity, a glue line may newly be provided among both. In order to heighten the adhesive strength of a base 
film and an adhesive layer, it is preferred to perform corona discharge treatment or a chemical treatment to the 
field in which an adhesive layer is provided. 

[0024]As for the adhesive layer used for the adhesion film of this invention, it is preferred that it is low pollution 
nature very much to the semiconductor wafer surface, to a wafer surface, when there is much contamination, it is 
necessary to wash but, and in the wafer which carried out lamination, the frequency damaged in a washing process 
is inside highly after adhesion film exfoliation. 

[0025]As for an adhesive layer, it is preferred that binder polymer 100 weight section which usually has a 
functional group which can react to a cross linking agent, and 0.1 to cross linking agent 30 weight section which 
has two or more crosslinking reaction nature functional groups in one molecule are included. As such a binder, the 
binder which has adhesive power switching functions, such as a radiation-curing type, a heat-hardened type, and a 
heat foaming type, the usual binder which does not have a switching function, etc. are mentioned, for example. 
Generally, when the low pollution nature to a semiconductor wafer is taken into consideration, it is preferred to 
use the usual binder. As a usual binder which does not have such a switching function, binders, such as a crude 
rubber system, a synthetic rubber system, a silicone rubber system, and an acrylic rubber system, can be used. 
Also in these binders, when control of binder physical properties, reproducibility, etc. are taken into consideration, 
the binder of an acrylic rubber system is preferred. 

[0026]When a binder is an acrylic rubber system, the main monomer which constitutes binder polymer has a 
preferred thing containing acrylic acid alkyl ester and methacrylic acid alkyl ester. As an example of acrylic acid 
alkyl ester and methacrylic acid alkyl ester, methyl acrylate, methyl methacrylate, ethyl acrylate, ethyl 
methacrylate, butyl acrylate, butyl methacrylate, acrylic acid-2-ethylhexyl, etc. are mentioned. These may be used 
alone, or may mix and use two or more sorts. As for the amount of the main monomer used, it is preferred to be 
contained in 60 to 99% of the weight of the range in the total amount of the total monomers used as the raw 
material of binder polymer. By using the monomer mixture of this presentation, the polymer which includes the 
acrylic-acid-alkyl-ester unit, the methacrylic acid alkyl ester units, or these mixed units of the presentation 
mostly is obtained. 

[0027]As for binder polymer, it is preferred to have a functional group which can react to a cross linking agent. As 
a functional group which can react to a cross linking agent, a hydroxyl group, a carboxyl group, an epoxy group, an 
amino group, etc. are mentioned. As a method of introducing the functional group which can react to these cross 
linking agents into binder polymer, when polymerizing binder polymer, the method of carrying out copolymerization 
of the comonomer which has these functional groups is used. 

[0028]As such comonomers, for example Acrylic acid, methacrylic acid, Itaconic acid, mesaconic acid, citraconic 
acid, fumaric acid, maleic acid, itaconic acid monoalkyl ester, Mesaconic acid monoalkyl ester, citraconic acid 
monoalkyl ester, Fumaric acid monoalkyl ester, maleic acid monoalkyl ester, Acrylic acid-2-hydroxyethyl, 
methacrylic acid-2-hydroxyethyl, acrylamide, methacrylamide, Tarr butylamino ethyl acrylate, Tarr 

butylamino ethyl methacrylate, etc. are mentioned. Copolymerization of the one sort in such comonomers 
may be carried out to the above-mentioned main monomer, and copolymerization of the two or more sorts may be 
carried out. As for the amount of the comonomer used which has a functional group which can react to the 
above-mentioned cross linking agent (the amount of copolymerization), it is preferred to be contained by 1 to 40% 
of the weight of within the limits in the total amount of the total monomers used as the raw material of binder 
polymer. By using the monomer mixture of this presentation, the polymer which includes the comonomer unit of 
the presentation mostly is obtained. 

[0029]In this invention, copolymerization of the specific comonomer (a polymerization nature surface-active agent 
is called hereafter) which has the character as a surface-active agent other than a comonomer unit to have a 
functional group which can react to the main monomer unit and cross linking agent which constitute the above- 
mentioned binder polymer may be carried out. The polymerization nature surface-active agent has the character 
which carries out copolymerization to a main monomer and comonomer, and even if contamination resulting from 
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an adhesive layer should arise in a wafer surface, it becomes possible to remove easily by rinsing. 
[0030]What introduced 1-propenyl group of polymerization nature into the benzene ring of polyoxyethylene 
nonylphenyl ether as an example of such a polymerization nature surface-active agent, for example ; by [Dai— Ichi 
Kogyo Seiyaku Co., Ltd. — trade name: — Aqualon RN-10, RN-20, RN-30, and RN-50 grade] What introduced 1- 
propenyl group of polymerization nature into the benzene ring of the ammonium salt of sulfate ester of 
polyoxyethylene nonylphenyl ether ; by [Dai— Ichi Kogyo Seiyaku Co., Ltd. — trade name: — Aqualon HS-10 and 
HS-20 grade] And the thing of the sulfosuccinic acid diester system which has a polymerization nature double 
bond in intramolecular ; by [Kao Corp. — trade name: — ], such as RATEMURU S-120A and the S-180A ** is 
mentioned. 

[0031]Furthermore, if needed Metaglycidyl acrylate, glycidyl methacrylate, Isocyanate ethyl acrylate, isocyanate 
ethyl methacrylate, A monomer with the functional group of self crosslinkability, such as 2— (1 — aziridinyl) ethyl 
acrylate and 2-(1 -aziridinyl) ethyl methacrylate, Copolymerization of the polyfunctional monomers, such as a 
monomer and divinylbenzene with polymerization nature double bonds, such as vinyl acetate, acrylonitrile, and 
styrene, acrylic acid vinyl, methacrylic acid vinyl, acrylic acid allyl, and methacrylic acid allyl, etc. may be carried 
out. 

[0032]As a polymerization reaction mechanism of binder polymer, a radical polymerization, anionic polymerization, 
cationic polymerization, etc. are mentioned, the influence of the manufacturing cost of a binder, and the functional 
group of a monomer, the influence of the ion on the surface of a semiconductor wafer, etc. — etc. — if it **, 
polymerizing by a radical polymerization is preferred. When polymerizing by a radical polymerization reaction, as a 
radical polymerization initiator, Benzoyl peroxide, acetyl peroxide, isobutyryl peroxide, Octanoyl peroxide, 
Shal butyl peroxide, Organic peroxide, such as Shal amyl peroxide, ammonium persulfate, The azo 

compound of inorganic peroxide [, such as potassium persulfate and sodium persulfate ], 2,2'- 
azobisisobutyronitrile, 2,2 -azobis 2-methylbutyronitrile, 4, and 4'-azobis 4-SHIANOBA relic acid **, etc. are 
mentioned. 

[0033]As a method of polymerizing binder polymer, although an emulsion polymerization method, a suspension 
polymerization method, a solution polymerization method, etc. are mentioned, in these, an emulsion polymerization 
method is preferred. In polymerizing with an emulsion polymerization method, binder polymer, In these radical 
polymerization initiators, inorganic peroxides, such as water-soluble ammonium persulfate, potassium persulfate, 
and sodium persulfate, and the azo compound which had a carboxyl group in the intramolecular of the same water- 
soluble 4,4'-azobis 4-SHIANOBA relic acid ** are preferred. If the influence of the ion on the surface of a 
semiconductor wafer is taken into consideration, ammonium persulfate and the azo compound which had a 
carboxyl group in the intramolecular of 4,4'-azobis 4-SHIANOBA relic acid ** are still more preferred. Especially 
the azo compound that had a carboxyl group in the intramolecular of 4,4'-azobis 4-SHIANOBA relic acid ** is 
preferred. 

[0034]It uses in order for the cross linking agent which has two or more crosslinking reaction nature functional 
groups to make it react to the functional group which binder polymer has and to adjust crosslinking density, 
adhesive power, and cohesive force into one molecule used for this invention. As a cross linking agent, sorbitol 
polyglycidyl ether, polyglycerol polyglycidyl ether, Pentaerythritol polyglycidyl ether, diglycerol polyglycidyl ether, 
Glycerol polyglycidyl ether, neopentyl glycol diglycidyl ether, Epoxy cross-linking agents, such as RESORUSHIN 
diglycidyl ether, trimethylolpropanetri-beta-aziridinyl propionate, Tetramethylolmethanetri-beta-aziridinyl 
propionate, A N,N'-diphenylmethane 4,4'-screw (1-aziridine carboxyamide), A N,N'-hexamethylene 1,6-screw (1- 
aziridine carboxyamide), A N,N'-toluene-2,4-screw (1-aziridine carboxyamide), Aziridine system cross linking 
agents, such as trimethylolpropanetri-beta-(2-methylaziridine) propionate, Isocyanate cross-linking agents, such 
as tetramethylene di-isocyanate, hexamethylene di-isocyanate, toluene diisocyanate 3 addition of 
trimethylolpropane, and polyisocyanate, etc. are mentioned. These cross linking agents may be used alone and may 
use two or more sorts together. 

[0035]Since the inactivation speed of an isocyanate cross-linking agent by a side reaction with water is quick 
when a binder is a drainage system (an emulsion is included), crosslinking reaction with binder polymer may not 
fully advance. Therefore, it is preferred to use the cross linking agent of an aziridine system or an epoxy system in 
the above-mentioned cross linking agent in this case. 

[0036]The content of the cross linking agent which has two or more crosslinking reaction nature functional groups 
in one molecule in this invention has 0.1 to cross linking agent 30 preferred weight section to binder polymer 100 
weight section. It is 0.5 to 25 weight section preferably. When there is little content of a cross linking agent, the 
cohesive force of an adhesive layer may become insufficient and contamination may be produced in a wafer 
surface. When too large, the adhesion power of an adhesive layer and a wafer surface becomes weak, water and 
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grinding waste may permeate during a grinding process, a wafer may be damaged or contamination of the wafer 
surface by grinding waste may arise. 

[0037]In the binder which constitutes the adhesive layer in this invention. In order to adjust adhesion 
characteristics other than the binder polymer which has a functional group which can react to the above- 
mentioned cross linking agent, and the cross linking agent which has two or more crosslinking reaction nature 
functional groups in a monad, tackifiers, such as a rosin system and a terpene resin system, various surface-active 
agents, etc. may be contained suitably. When binder polymer is emulsion liquid, coalescent, such as diethylene- 
glycol monobutyl ether, may be suitably contained to such an extent that the purpose of this invention is not 
influenced. 

[0038]The thickness of an adhesive layer affects the stain resistance of a wafer surface, adhesive power, etc. 
When the thickness of an adhesive layer becomes thin, it may remain to a wafer surface. When the thickness of an 
adhesive layer is too thick, adhesive power may become high and the workability in the case of exfoliation may fall. 
As for the thickness of this viewpoint to an adhesive layer, it is preferred that it is 1-100 micrometers. 
[0039]In this invention, when forming an adhesive layer in the single surface of a base film, The above-mentioned 
binder as a solution or emulsion liquid (hereafter, these are named generically and binder coating liquid is called), 
The method of following publicly known methods, such as a roll coater, a comma coating machine, a die coater, a 
MEIYA bar coating machine, a reverse roll coater, and a photogravure coating machine, and applying, drying and 
forming an adhesive layer can be used. Under the present circumstances, in order to protect the applied adhesive 
layer from contamination resulting from environment, etc., it is preferred to stick a release film on the surface of 
the applied adhesive layer. 

[0040]Or after following the above-mentioned publicly known method, applying binder coating liquid, drying to the 
single surface of a release film and forming an adhesive layer, it is very good in the method (henceforth a replica 
method) of making an adhesive layer transferring using the method of common use of the dry laminate method etc. 
Although there is no restriction in particular in the drying condition at the time of drying a binder, generally in an 
80-300 ** temperature requirement, it is preferred to dry for [ 10 seconds - ] 10 minutes. In an 80-200 ** 
temperature requirement, it dries for [ 15 seconds - ] 5 minutes still more preferably. In this invention, in order to 
fully promote the crosslinking reaction of a cross linking agent and binder polymer, after desiccation of binder 
coating liquid is completed, the adhesion film for semiconductor wafer surface protections may be heated in 40-80 
** for about 5 to 300 hours. 

[0041 ]In this invention, the adhesive power of the adhesion film for semiconductor wafer surface protections 
influences the both sides of the protection nature of the wafer in the time of the grinding process of a wafer back 
face, and a chemical treatment, etc., and the workability at the time of exfoliating from a wafer. If the protection 
nature (prevention from permeation of grinding water, grinding waste, a drug solution, etc.) of the wafer in the time 
of the grinding process of a wafer back face and a chemical treatment, etc. is taken into consideration, It is 
preferred that the adhesive power measured under the conditions of exfoliation speed 300 mm/min and 180 
exfoliation angles based on the method specified to JISZ-0237 using a SUS304-BA plate as adherend is 10- 
500g/25 mm. They are 10-300g/25 mm more preferably. 

[0042]Although the manufacturing method of the adhesion film for semiconductor wafer surface protections of this 
invention is as above-mentioned, As for the viewpoint of the pollution control on the surface of a semiconductor 
wafer to all the raw materials, such as a base film, a release film, and a binder, and the manufacturing environment 
of materials, adjustment of binder coating liquid, preservation, spreading, and dry environment, it is preferred to be 
maintained by the 1,000 or less class [ which is specified to U.S. Federal Standard 209b ] air cleanliness class. 
[0043]Next, the rear-face processing method of the semiconductor wafer concerning this invention is explained. 
When both the rear-face processing methods of the semiconductor wafer of this invention carry out a grinding 
process, chemical etching processings, or these operations for the rear face of a semiconductor wafer, using the 
above-mentioned semiconductor wafer protection adhesion film has the feature. 

[0044]First, the details exfoliate a release film from the adhesive layer of the above-mentioned adhesion film for 
semiconductor wafer protection (henceforth an adhesion film), expose the surface of an adhesive layer, and are 
stuck on the near field where the integrated circuit of the semiconductor wafer was incorporated via an adhesive 
layer. Subsequently, a semiconductor wafer is fixed to the chuck table of a grinding machine, etc. via the substrate 
film layer of an adhesion film, and a grinding process, chemical etching processing, etc. are carried out to the rear 
face of a semiconductor wafer. In this invention, it may perform independently any, such as a grinding process and 
chemical etching processing, they are, and both may be performed simultaneously. When performing both 
simultaneously, any may be sufficient as the turn, but chemical etching processing etc. are usually performed after 
a grinding process. After a grinding process, chemical etching processing, etc. are completed, this adhesion film is 
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exfoliated. Also in which rear-face processing method, rinsing, plasma cleaning, etc. may be processed to the 
semiconductor wafer surface after adhesion film exfoliation if needed. 

[0045]Occasionally in operation of the grinding process in process in such a series on the rear face of a 
semiconductor wafer, chemical etching, etc., lamination of the semiconductor wafer is carried out to about 50 
micrometers to about 100 micrometers to the thickness before grinding being usually 500-1000 micrometers 
according to the kind of semiconductor chip, etc. The thickness after a grinding process and the thickness after 
chemical etching are suitably decided with a semiconductor wafer kind, the target last thickness, etc. The 
thickness of the semiconductor wafer before grinding is suitably decided by the caliber of a semiconductor wafer, 
a kind, etc., and the thickness after grinding is suitably decided by the size of the chip obtained, the kind of circuit, 
etc. 

[0046]It is performed by the device generally called the automatic **** machine which attached the rolled form 
adhesion film although operation which sticks an adhesion film on a semiconductor wafer may be performed by the 
help. As such an automatic **** machine, the product made from TAKATORI, formal ATM-1 000B, the ATM-1 100, 
Product made from an imperial energy machine, formahSTL series, etc. are mentioned, for example. 
[0047]There is no restriction in particular in the method of the grinding process on the rear face of a 
semiconductor wafer, and publicly known grinding methods, such as a through feeding method and an infeed 
method, are adopted. It is preferred to carry out cooling in the case of grinding pouring water on a semiconductor 
wafer and a grinding stone. As a grinding machine which carries out the grinding process of the wafer back face, 
Made in a Disco, formal:DFG-841 , Okamoto Machine Tool Works Make, and formal:SVG-502MKII8 grade are 
mentioned, for example. 

[0048]Although chemical etching processing has etching by the method and plasma which perform simultaneously 
a chemical treatment, and the rear-face polish called CMP and chemical etching, etc., the chemical treatment is 
performed widely. A chemical treatment uses the etching reagent chosen from groups which are independent or 
consist of alkaline aqueous solutions, such as aqueous acids, such as a mixture, a potassium hydroxide solution, 
and sodium hydroxide solution, etc., such as hydrofluoric acid, nitric acid, sulfuric acid, and acetic acid. In the 
method of a chemical treatment, after the grinding process on the rear face of a method (the spin etching method) 
which contacts a drug solution at the rear face selectively, a chemical treatment, etc. are completed making a drug 
solution rotate the method (dipping method) and wafer back face which carry out dipping the whole wafer, an 
adhesion film exfoliates from a wafer surface. Although operation of exfoliating an adhesion film from a wafer 
surface may be performed by the help, generally it is performed by the device called an automatic peel-off 
machine. As such an automatic peel-off machine, there are the product made from TAKATORI, formalATRM- 
2000B, the ATRM-2100, Product made from an imperial energy machine, formakSTP series, etc. 
[0049]Wafers, such as not only a silicon wafer but germanium, gallium arsenide, gallium phosphorus, gallium 
arsenide-aluminum, etc., are mentioned as a semiconductor wafer which can apply the adhesion film for 
semiconductor wafer protection of this invention, and the rear-face processing method of the semiconductor 
wafer using it. 
[0050] 

[Example]Although an example is shown and being explained still in detail about this invention hereafter, this 
invention is not limited to these examples. In the environment maintained by the 1,000 or less class [ which is 
specified to U.S. Federal Standard 209b about all the examples and comparative examples which are shown 
below ] air cleanliness class, adjustment of adhesion goods coating liquid and spreading, desiccation, back grinding 
of the semiconductor silicon wafer, etc. were carried out. The adhesive power, the storage modulus, and practical 
use evaluation which were shown in the following examples and comparative examples evaluated by measuring in 
accordance with the following method. 
[0051 ](1) Adhesive power (g/25mm) 

Except the conditions specified below, all are measured according to JIS Z-0237. In 23 **, via the adhesive layer, 
the adhesion film obtained by the example or the comparative example is stuck on the surface of a SUS304-BA 
plate (JIS G-4305 N, vertical:20cm, width: 5 cm), and is neglected for 1 hour. The end of a sample is pinched after 
neglect, the stress at the time of exfoliating and exfoliating a sample from the surface of a SUS304-BA plate in 
exfoliation speed:300 mm/min. exfoliation angle:180 degree is measured, and it converts into g/25mm. 
[0052](2) Storage modulus (E') (unit-a) 

Each class before laminating a film like sheet 70 mm in length and 5 mm in width in the shape of a strip of paper is 
sampled, this sample — a dynamic viscoelasticity measuring device — { — a storage modulus is measured for 
REOMETO Rix Corp. make, formal;RSA-II, and the attachment for a film hauling examination on the frequency of 
one rad/sec in a -40-60 ** temperature requirement using use}. A sample is set in a dynamic viscoelasticity 
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measuring device via the above-mentioned attachment at 60 **, and specifically, a storage modulus is measured, 
lowering the temperature from 60 ** to -40 ** with 3 ** the temperature falling speed for /. The value of 
storage-modulus E' (Pa) at 25 ** is adopted after measuring finish out of the obtained storage-modulus- 
temperature curve (-40 ** - 60 **). 
[0053](3) Curvature of a semiconductor wafer (mm) 

The semiconductor silicon wafer from which the integrated circuit is incorporated to the periphery of a wafer, and 
the surface of the integrated circuit is protected by polyimide which is 20 micrometers in thickness (diameter: 200 
mm) Thickness : on 725 micrometers and the width:100mm surface of a scribe line. The adhesion film for 
semiconductor wafer protection obtained by the example or the comparative example was stuck, the grinding 
process of the rear face of a wafer was carried out to the wafer thickness of 90 micrometers, cooling using 
grinding attachment {Made in [ a Disco ] and formal;DFG841} having poured water, and the chemical treatment was 
carried out to the wafer thickness of 50 micrometers in ****** after that. Rear-face processing is performed 
about the semiconductor silicon wafer often sheets for every adhesion film. After rear-face processing is 
completed, the curvature shape of the semiconductor wafer in the state where this adhesion film was stuck is 
measured using a camber measuring apparatus {Product [ made from a sigma light machine ]:MARK~1 2}, and let 
the maximum be a cambered amount (mm). Subsequently, the product made from surface-protection tape peel-off 
machine {TAKATORI, a MODELATRM-2000B; use peel-off tape: Highland seal filament tape No. 897 [Sumitomo 3M 
make] This adhesion film is exfoliated in}. The cambered amount (mm) of the wafer after adhesion film exfoliation is 
measured like the above. 

[0054]An example 1 <creation of base film> T-die extrusion machine is used, and the Shore D type hardness is 
ethylene-vinylacetate copolymer resin of 35. Extrusion molding of [Mitsui and made in E. I. du Pont de Nemours 
Pori Kern Cal, brand:Eve FREX P-1905 (EV460), and the vinyl-acetate-unit-content:1 9 % of the weight] was 

carried out, thickness fabricated 70 micrometers and the storage modulus fabricated the film of 4.6x1 0 7 Pa. In 
thickness, 50 micrometers and a storage modulus laminate this film to rear surface both sides of the biaxial 

extension polyethylene terephthalate film of 1.1x10 9 Pa, The ethylene-vinylacetate copolymer film, the biaxial 
extension polyethylene terephthalate film, and the base film of the three-tiered structure laminated in order of the 
ethylene-vinylacetate copolymer film were formed. Under the present circumstances, corona discharge treatment 
was performed to the surface of the ethylene-vinylacetate copolymer film of the side which forms an adhesive 
layer. 

[0055]a preparation of binder coating liquid which constitutes adhesive layer> polymerization reaction machine — 
as deionized water 150 weight section and a polymerization initiator — a 4 and 4'-azobis 4-SHIANOBA relic — 
acid [Otsuka Chemical Co., Ltd. make and trade name:ACVA] 0.5 weight sections, butyl acrylate 52.25 weight 
section, Methyl methacrylate 25 weight section, methacrylic acid-2-hydroxyethyl 15 weight section, What 
introduced 1-propenyl group of polymerization nature into the benzene ring of the ammonium salt of sulfate ester 
of polyoxyethylene nonylphenyl ether (average value of the number of addition mols of ethyleneoxide; about 20) as 
methacrylic acid 6 weight section, acrylamide 1 weight section, and water-soluble comonomer : by [Dai— Ichi Kogyo 
Seiyaku Co., Ltd. — trade name: — Aqualon HS-20] 0.75 weight sections were added, the emulsion polymerization 
was carried out in 70 ** for 9 hours under stirring, and the acrylic resin system water emulsion was obtained. The 
ammonia solution neutralized this 14% of the weight, and the binder polymer emulsion (binder base resin) containing 
40 % of the weight of solid content was obtained. Binder base resin emulsion 100 obtained weight section (binder 
polymer concentration: 40 % of the weight) was extracted, the ammonia solution was added further 14% of the 
weight, and the pH to 9.3 was adjusted. Subsequently, an aziridine system cross linking agent [The Nippon 
Shokubai Kagaku Kogyo Co., Ltd. make, trade name:KEMITAITO PZ-33] The binder coating liquid which adds 0.8 
weight sections and diethylene-glycol monobutyl ether 5 weight section, and constitutes an adhesive layer (B) was 
obtained. 

[0056]The above-mentioned binder coating liquid was applied to the near field where releasing treatment of the 
PET film (release film) which is 38 micrometers in thickness by which siliconization (releasing treatment) was given 
to the <lamination of adhesive layer> single surface was performed by the comma coating machine, it dried for 4 
minutes at 120 **, and the 20-micrometer-thick adhesive layer was obtained. The near field where corona 
treatment of the above-mentioned base film was performed to this was pasted together with the dry laminating 
machine, was pressed, and the near field where the adhesive layer was given to the corona treatment of the base 
film was made to transfer. After transfer and after heating in 60 ** for 48 hours, the adhesion film for 
semiconductor wafer protection was obtained by cooling to a room temperature. The adhesive power of this 
adhesion film was 1 10g/25 mm. Using the obtained adhesion film, rear-face processing of a semiconductor wafer 
was carried out in accordance with the above-mentioned method, and the cambered amount of the wafer before 
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and behind exfoliation of an adhesion film was measured. Troubles, like a semiconductor wafer can be dropped out 
and broken during grinding of a wafer back face and rear-face processing of a chemical treatment were not 
generated. The wafer cambered amount before adhesion film exfoliation was 4 mm, and the cambered amount after 
exfoliation was 72 mm. 

[0057]In base film creation of comparative example 1 Example 1, the Shore D type hardness considered it as the 
ethylene-vinylacetate copolymer resin monolayer of 35, and the adhesion film for semiconductor wafer protection 
was obtained like Example 1 except [ all ] the thickness having been 190 micrometers. The adhesive power of this 
adhesion film was 120g/25 mm. Since the trouble from which a semiconductor wafer is omitted during grinding of a 
wafer back face and conveyance within the rear-face work process of a chemical treatment occurred as a result 
of performing practical use evaluation like Example 1 using the obtained adhesion film, it was operated manually 
after that. It dropped out, while the inner 8 sheet which did ten-sheet work conveyed. The wafer cambered amount 
before adhesion film exfoliation was 33 mm, and the cambered amount after exfoliation was 70 mm. 
[0058]In base film creation of comparative example 2 Example 1, it was considered as the biaxial extension 
polyethylene terephthalate monolayer, and the adhesion film for semiconductor wafer protection was obtained like 
Example 1 except [ all ] the thickness having been 190 micrometers. The adhesive power of this adhesion film was 
50g/25 mm. As a result of performing practical use evaluation like Example 1 using the obtained adhesion film, the 
trouble into which four wafers are broken among ten sheets occurred during the grinding process. Although 
exfoliation of adhesive tape was tried about the semiconductor wafer which was not damaged, the rigidity of 
adhesive tape was too high and exfoliation by an adhesion film peel-off machine was impossible. The wafer 
cambered amount before adhesion film exfoliation was 2 mm. 

[0059]In base film creation of comparative example 3 Example 1, the 70-micrometer-thick Shore D type hardness 
laminates the ethylene-vinylacetate copolymer of 35, and 1 20-micrometer-thick biaxial extension polyethylene 
terephthalate, and considers it as two-layer, Except [ all ] having laminated the adhesive layer to the ethylene- 
vinylacetate copolymer side, the adhesion film for semiconductor wafer protection was obtained like Example 1. 
The adhesive power of this adhesion film was 90g/25 mm. Since the trouble from which a semiconductor wafer is 
omitted during grinding and conveyance within the rear-face work process of a chemical treatment occurred as a 
result of performing practical use evaluation like Example 1 using the obtained adhesion film, it was operated 
manually after that. It dropped out, while the inner 8 sheet which did ten-sheet work conveyed. The wafer 
cambered amount before adhesion film exfoliation was 23 mm, and the cambered amount after exfoliation was 73 
mm. The result obtained by the example and the comparative example is shown in Table 1. 
[0060] 
[Table 1] 
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[0061]<Written of Table 1> EVA: An ethylene-vinylacetate-copolymer film, PET: Biaxial extension polyethylene 

terephthalate film. A layer system shows laminating order. 

[0062] 

[Effect of the Invention]By using the adhesion film for semiconductor wafer protection of this invention, breakage 
of the wafer in the time of rear-face processing of a semiconductor wafer and conveyance between processes, 
etc. can be prevented. 
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[Translation done.] 
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